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1 Synthesis
General
All reactions described were performed under an argon atmosphere and at ambient temperature unless stated otherwise. FK506 (Tacrolimus) was purchased from LC laboratories. All other reagents and solvents were purchased from Sigma-Aldrich, Acros Organics or TCI Europe and used as received. Reactions were monitored by TLC analysis using TLC aluminum sheets (Macherey-Nagel, Alugram Sil G/UV 254 ) with detection by spraying with a solution of (NH 4 ) 6 Mo 7 O 24 •4H 2 O (25 g/L) and (NH 4 ) 4 Ce(SO 4 ) 4 •2H 2 O (10 g/L) in H 2 SO 4 (10%) followed by charring or Ninhydrin (2% in ethanol) . Column chromatography was performed on Biosolve 60Å silica gel (32-63 μm). LC-MS analyses were carried out on a Waters Alliance 2695 XE separation Module using a Phenomenex Luna reversed phase C18 column (100 x 2.00 mm, 3 µm) and a water/acetonitrile/formic acid gradient system. High resolution spectra were recorded with a Waters LCT Premier XE Mass spectrometer. 
Synthesis of the amino/azido functionalized polyethyleneglycol spacers
The synthesis was commenced with the generation of an azide equipped polyethyleneglycol linker. To this end polyethyleneglycols were treated with methanesulfonyl chloride. Treatment of the formed bismesylates II with sodium azide yielded diazides III. Desymmetrization of these compounds towards the corresponding azidoamines IV was carried out in a biphasic system using triphenylphosphine and dilute hydrochloric acid. Reagents and conditions: [i] MsCl, triethylamine, CH 2 Cl 2 , 0°C; [ii] NaN 3 , DMF, 60°C, (a 91.5%; b 97.8%; c 92.6% two steps); [iii] first PPh 3 , 2.0M HCl, toluene, then NaOH, (a 81.0%; b 88.2%; c 89.1%).
α,ω-diazido,α,ω-dideoxy-hexaethyleneglycol (IIIa)
To an ice cooled solution of hexaethylene glycol (5.0 g, 17.7 mmol) in anhydrous CH 2 Cl 2 (30 mL), triethylamine (7.7 mL, 55 mmol) and MsCl (3.1 mL, 40 mmol) were added. The resulting solution was stirred overnight letting the temperature rise to room temperature. The reaction mixture was subsequently poured in 0.5N HCl (100 mL) and after separation of both phases, the aqueous layer was washed with CH 2 Cl 2 (3 x 50 mL). The combined organic phases were next washed with sat. NaHCO 3 (50 mL) and dried over Na 2 SO 4 . After filtration and removal of all volatiles under reduced pressure, the crude bismesylate was taken up in DMF (200 mL). Sodium azide (4.0 g, 61.5 mmol) was added and the reaction mixture was stirred overnight at 60°C. The reaction mixture was concentrated in vacuo. To the residue were added water (100 mL) and EtOAc (100 ml) and the biphasic mixture was agitated until the residue was completely dissolved and transferred to a separation funnel. The organic layer was separated and the aqueous fraction was washed repeatedly with EtOAc (3 x 100 mL). All EtOAc fractions were pooled, dried on Na 2 SO 4 and taken to dryness. The residue was purified by silica gel chromatography (hexane/EtOAc, 1:3 v/v) yielding the product (5.4 g, 16.2 mmol, 91.5%) as a colorless oil. 
α,ω-diazido,α,ω-dideoxy-tetraethyleneglycol (IIIb)
Tetraethylene glycol (4.9 g, 25.0 mmol) was transformed into the corresponding diazide using the procedure described for compound IIIa. Silica gel chromatography (toluene/EtOAc, 1:1 v/v) yielded the title compound (6.0 g, 24.4 mmol, 97.8%) as a slightly yellow liquid. 
α,ω-diazido,α,ω-dideoxy-octaethyleneglycol (IIIc)
Octaethylene glycol (904 mg, 2.4 mmol) was transformed into the corresponding diazide using the procedure described for compound IIIa. Silica gel chromatography (toluene/EtOAc, 15:85 v/v) 
α-Amino,ω-azido,α,ω-dideoxy-hexaethyleneglycol (IVa)
A solution of IIIa (5.4 g, 16.2 mmol) in toluene (130 mL) was treated with 2.0M HCl (130 mL) followed by addition of a solution of PPh 3 (4.28 g, 16.3 mmol, 1 eq.) in toluene (15 mL) and the resulting biphasic mixture was vigorously stirred overnight at room temperature. After separation of both phases, the aqueous layer was washed with toluene (3 x 100mL). The aqueous layer was next cooled to 0°C and the pH was adjusted to pH 10 by slow addition of 3N NaOH. The alkaline solution was concentrated in vacuo and coevaporated once with toluene. The semisolid residue was extracted with EtOAc (3 x 150 mL). After drying of the combined organic layers over 
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Studies towards the γ-selective coupling of MTX and compounds IV
With the azido-PEG spacers in hand, attention was focused to the γ-selective condensation of MTX to IV. Initial condensations using EDC or other standard peptide coupling reagents in DMF consistently provided an intractable mixture of the α-and the γ-amide. Variation of temperature, coupling reagent and solvent had negligible effect on the product distribution. This can be explained by the formation of an acid anhydride in the glutamoyl moiety of MTX which is then opened by the amine of IV (Scheme B).
Scheme B: Formation of a regioisomeric mixture of methotrexylamides via an anhydride intermediate. As a result of these difficulties the regioselective synthesis was carried out according to scheme C. Compound 1 was obtained on multigram scale according to a protocol by Francis et al. ii
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Scheme C: γ-Selective synthesis of compounds 2a-c.
Compound 2a
A solution of methotrexate-α-tert-butylester (1) (1.02 g, 2 mmol) and aminoazide IVa (1.28 g, 4.2 mmol, 2.1 eq.)
in DMF was treated with triethylamine (560 µL, 2 mmol, 2 eq.) and TPTU (600 mg, 2 mmol, 1 eq.) and the resulting reaction mixture was stirred for 48 h at room temperature. 
NMR assignment of MTX-N 3 2a
Nearly complete assignment of the 1H and 13C resonances visible in the spectra could be achieved (see Table 1 The methyl resonance of the tBu ester group is easily identified from its integration value; the quaternary carbon is located via HMBC from the tBu protons. This leaves the N-Methyl as the only remaining methyl group to be assigned. The N-Me protons correlate to one Cq of the benzene-like ring, one aromatic CH carbon and the CH 2 carbon on the other side of the N-Me group. In the aromatic region three doublets are visible, only two of which correlate mutually in the COSY, identifying these as belonging to the benzene-like aromatic ring. The third doublet has no directly attached carbon and is therefore the amide of the glutamine-like residue (amide-1). The only triplet in the aromatic region belongs to the other amide (amide-2; no correlation in the HSQC, triplet expected from the neighboring CH 2 group). The remaining singlet in the aromatic region is attributed to the only proton directly attached on the aromatic heterocycle.
These assigned resonances gave sufficient starting points for further assignment as follows.
The amide carbons C 18 =O (amide 1) and C 23 =O (amide-2) were identified at 166.20 respectively 171.61 ppm from n J CH correlations to their respective amide proton. Amide-1 also correlates to another Cq at 171.51 ppm, which itself correlates to the C 20 H proton from the glutamine-like moiety in MTX-N 3 . This identifies the Cq as the ester carbonyl carbon C 26 . The aromatic CH units were discriminated using a set of n J CH correlations from which both benzene Cq's could be identified, and later assigned via connections to the N-Me and N-CH 2 protons and the C 18 =O carbon. The assignment of the aromatic protons was independently confirmed from the relative intensity
and pattern of NOE cross-peaks in the 600 ms NOESY spectrum. Assignment of the heterocycle was less straightforward and remains incomplete. This is due in part to the appearance of the NH 2 protons, which are considerably broadened due to intramolecular exchange phenomena (rotation along the C-NH 2 bond), as well as intermolecular exchange with water (both as seen from the NOESY spectra). As a result, no correlations can be developed to the directly attached (HSQC) or remote (HMBC) carbons from the NH 2 groups. A broadened Cq carbon at 148.71 ppm was tentatively assigned (see table 1 ).
In all, the above assignments allow to identify all 
Compound 2c
A solution of methotrexate-α-tert-butylester (300 mg, 0.59 mmol) and IVc (548 mg, 1.39 mmol, 2.4 eq.) in DMF (9 mL) was treated with triethylamine (1.7 mL, 12.2 mmol, 20.7 eq.) and TPTU (354 
Synthesis of tamoxifen MFCs Synthesis of click-coupled tamoxifen MFCs
To acquire an alkyne functionalized analog of tamoxifen, N-desmethyltamoxifen hydrochloride iii was alkylated with propargyl bromide under alkaline conditions.
Scheme D: Synthesis of alkyne functionalized tamoxifen.
N-Desmethyl-N-propargyltamoxifen (3)
To a suspension of N-desmethyltamoxifen hydrochloride (236 mg, 0.6 mmol) and K 2 CO 3 (191 mg, 1.38 mmol) in MeCN (6 mL) was added propargyl bromide (81 µL, 80% in toluene, 0.75 mmol). The reaction mixture was heated to 60°C with vigorous stirring for 18 hours. After cooling to RT, the mixture was concentrated in vacuo. 8, 143.9, 142.5, 141.5, 138.4, 135.8, 132.0, 129.8, 129.6, 128.2, 128.0, 126.7, 126.1, 113.5, 78.5, 73.5, 65.8, 54.5, 46.1, 42.3, 29.1, 13 
Conjugate 4a
Azide 2a 
NMR assignment of the tamoxifen part of 4a
For the NMR assignment of the MTX part of 4a, we refer to the assignment of reversine conjugate X (see further). From the ω2 CH 2 protons in the PEG chain, there is an HMBC correlation to a CH at 124.0 ppm. With HSQC this is seen to correlate to a 1 H singlet at 7.92 ppm, this is H-r5. Another HMBC correlation to C-r5 comes from a CH 2 singlet at 3.60 ppm, this is H-r6. Starting from H-r6, two more HMBC correlations are seen, one to a C q at 143.2 ppm which is assigned to be C-r4 and one to a CH 3 at 42.0 ppm that has an HSQC correlation to a 1 H at 2.17 ppm and is assigned to Me-r8. From Me-r8, there are NOESY correlations visible to H-r6, a CH 2 triplet at 2.63 ppm and a CH 2 triplet at 3.91 ppm; these can be assigned to respectively H-r9 and H-r10. H-r10 has an HMBC correlation to a C q at 156.4 ppm, which is assigned to C-r12. Another HMBC correlation to C-r12 is visible from a CH that integrates for 2 at 6.72 ppm; this is assigned to H-r14. From this signal, there is a COSY correlation to a CH that integrates for 2 at 6.59 ppm, this is H-r13. From H-r13 an HMBC to 156.3 ppm is visible, this is C-r15. Thus a consistent picture emerges for the first aromatic moiety.
In the HSQC there is one more CH 3 signal visible, this is a triplet at 0.84 ppm and can be assigned to the Me-r23. It shows also a COSY correlation to a CH 2 quadruplet at 2.36 ppm, which is H-r22. An HMBC correlation is visible from H-r23 and H-r22 to a C q at 143.2 ppm, this is C-r17. Another HMBC correlation to C-r17 comes from the left part of a CH type resonance at 7.12 ppm that integrates for 3 1 H's and comes from, according to the HSQC spectrum, two carbons. The left part can be assigned to H-r19. The right part shows an HMBC correlation to the left part and vice versa, we can thus assign the right part to be H-r21. This also agrees with the sum of 3 for this resonance. From these two resonances there is a COSY correlation to the right part of a CH signal at 7. 18-7.20 ppm that in total integrates for 4 1 H's; this can be assigned to H-r20. This signal also shows an HMBC correlation to a C q at 141.7 ppm, C-r18. Thus a consistent picture emerges for the second aromatic moiety. Also an HMBC to C-r18 is visible from H-r22. Another HMBC correlation from H-r22 goes to a C q at 137.8 ppm, this is C-r16, also the left part of the signal at 7.18-7.20 ppm shows an HMBC correlation to C-r16 and can thus be assigned to H-r25. Hr25 has a COSY correlation to a CH at 7.37 ppm that integrates for 2 protons and is assigned to H-r26. From this signal, an HMBC correlation is visible to a C q at 143.2 ppm, this is C-r24. Also from H-r26 a COSY correlation is visible to a CH signal at 7.28 ppm that integrates for 1 proton and is assigned to H-r27. Thus a consistent picture emerges for the third aromatic moiety. 
Conjugate 4b
Azide 2b (164 mg, 0.23 mmol) was deprotected and subsequently conjugated to alkyne 3 (40 mg, 0.1 mmol) using the procedure described for conjugate 4a. Upon completion of the reaction (18 hours) and workup, the material was purified by preparative RP-HPLC (MeCN/water/formic acid 10  100%), yielding the title compound (55 mg, 
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Conjugate 4c
Azide 2c (204 mg, 0.23 mmol) was deprotected and subsequently conjugated to alkyne 3 (40 mg, 0.1 mmol) using the procedure described for conjugate 4a. Upon completion of the reaction (18 hours) and workup, the material was purified by preparative RP-HPLC (MeCN/water/formic acid 10  100%), yielding the title compound (78 mg, 63 µmol, 63.4%) as a pale yellow amorphous solid. LC-MS: Rt = 7.11 min (10  100% MeCN, 15 min run); HRMS: calcd. for C 64 H 85 N 13 O 12 (M+2H): 613.8215, found: 613.8204.
Synthesis of amide coupled tamoxifen MFC
Carboxylate functionalized tamoxifen was generated in two steps from N-desmethyltamoxifen hydrochloride. Alkylation with methyl bromoacetate followed by saponification of the ester with concomitant neutralization provided the acid.
Scheme E: Synthesis of carboxylate functionalized tamoxifen.
Reagents and conditions: [i] Methyl bromoacetate, DIPEA, CH 2 Cl 2 , 0°CRT, 90.5%; [ii] first NaOH, MeOH, 50°C, then HCl, RT (± quant.).
Methyl (N-desmethyltamoxifen-N-yl)acetate (V)
To an ice cooled solution of methyl bromoacetate (39 µL, 0.42 mmol) in CH 2 Cl 2 (1.3 mL), N-desmethyltamoxifen hydrochloride (165 mg, 0.42 mmol) and DIPEA (183 µL, 1.05 mmol) were added. The resulting solution was stirred overnight letting the temperature rise to room temperature. The mixture was diluted with CH 2 Cl 2 (6.5 mL), washed with sat. NaHCO 3 (2 x 10 mL), dried over Na 2 SO 4 and concentrated in vacuo. 6, 156.7, 143.9, 142.5, 141.5, 138.4, 135.7, 132.0, 129.8, 129.6, 128.2, 128.0, 126.6, 126.1, 113.5, 66.1, 58.6, 55.7, 51.6, 43.2, 29.1, 13.7 
(N-desmethyltamoxifen-N-yl)acetic acid (VI)
A solution of compound V (249 mg, 0.58 mmol) in MeOH (13 mL) was treated with NaOH (0.96 mL, 4.0M). The resulting reaction mixture was stirred for 6 hours at 50°C. After cooling to RT, the mixture was neutralized by addition of HCl (1.31 mL, 3.0M), concentrated in vacuo and coevaporated twice with toluene. With the acid in hand, the MFC was constructed. Methotrexate derivative 2a was deprotected with trifluoroacetic acid and subsequently reduced using trimethylphosphine. Purification of the crude amine followed by PyBOP mediated condensation to acid VI yielded MFC 5 in 32.5% after HPLC purification.
Scheme F: Synthesis of amide linked tamoxifen MFC.
Conjugate 5
Azide 2a (160 mg, 0.2 mmol) was taken up in a mixture of TFA and CH 2 Cl 2 (7 mL, 1:1, v/v) and stirred for 40 minutes at RT. The reaction mixture was then taken to dryness, coevaporated twice with toluene and concentrated under high vacuum for 1 hour. The residue was taken up in THF (4 mL), treated with a solution of 
NMR assignment of the MTX part of 5
The labelling is depicted in the following Figure 4 . C resonances visible in the spectra could be achieved (see Table 3 ). 
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Assignment of the tamoxifen part of the molecule
The labelling scheme of the right part of 5 is depicted below; r is not mentioned in the labelling: Me-r4 is easily found at 2.26 ppm because it is the only remaining CH 3 group that is a singlet.
Starting from this singlet, there are two HMBC correlations, one to a CH 2 at 55.8 ppm and one to a CH 2 at 61.0 ppm. The CH 2 at 55.8 ppm correlates to a proton resonance at 2.68 ppm that is a triplet and can thus be assigned to H-r5. The other CH 2 has a proton resonance at 2.98 ppm that is a singlet and can be assigned to H-r3. From Hr3 an HMBC correlation is visible to a C q at 169.7 ppm that is assigned to C-2. From H-r3 and H-r4 a NOESY correlation is visible to a triplet at 7.66 ppm that has no HSQC correlation and can be assigned to H-r1.
From H-r5 there is a COSY correlation visible to a triplet at 3.91 ppm that can be assigned to H-r6. In the HMBC spectrum, a correlation from H-r6 to a C q at 156.6 ppm is visible, this is assigned to C-7. Another two proton resonances have an HMBC correlation to this last one, an aromatic doublet at 6.6 ppm and one at 6.73 ppm.
These also have a COSY correlation to each other and can thus be assigned to H-r9 and H-r8; no distinction can be made between both however. Since we would expect only one to have an HMBC correlation to C-7 and the other one to have an HMBC to C-10, C-10 can tentatively be assigned to be at app. the same resonance as C-7.
Another CH 3 group is present in this part of the molecule, a triplet at 0.82 ppm; this is assigned to H-r18. From this resonance, a COSY correlation is visible to a quadruplet at 2.36 ppm, which is assigned to H-r17. From both H-r18 and H-r17 an HMBC correlation is visible to a C q at 140.7 ppm, this is C-16.
In the aromatic region there are still 4 signals left that integrate all together for 10 protons. The triplet at 7.37 ppm integrates for 2 protons and is assigned to H-r14. H-r14 has one HMBC correlation to a C q at 143.2 ppm, which is assigned to C-12, as expected, there are no other HMBC correlations to this quaternary carbon. From Hr14 there are two COSY correlations, one to the triplet at 7.28 ppm, which is assigned to H-r15 and one to the pseudo triplet at 7.19 ppm, which is actually a combination of two doublets and from which the left part can be assigned to H-r13, that has an HMBC correlation to a C q at 137.9 ppm, C-11. The right part of the pseudo triplet at S20 7.19 ppm is assigned to H-r21 and has an HMBC correlation to a C q at 141.8 ppm, C-19. H-r21 also has a COSY correlation to the remaining aromatic resonance at 7.11 ppm that integrates for 3 protons and is assigned to both H-r22 and H-r20, which also shows an HMBC correlation to C-16. 
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Synthesis of the reversine MFC
To obtain the alkyne functionalized reversine analog 6, first N-(4-nitrophenyl)piperazine was propargylated under alkaline conditions. Tin(II) mediated reduction vi of the nitro moiety gave access to aniline IX which could be reacted with N 6 -cyclohexyl-2-fluoroadenine vii at elevated temperature to obtain compound 6 as a solid.
Scheme G: Synthesis of alkyne functionalized reversine.
N-(4-nitrophenyl)-N'-propargylpiperazine (VIII)
To a suspension of N-(4-nitrophenyl)piperazine VII (1.0 g, 4.83 mmol) and K 2 CO 3 (868 mg, 6.28 mmol) in MeCN (24 mL) was added propargyl bromide (651 µL, 80% in toluene, 6.04 mmol). The reaction mixture was heated to 60°C
with vigorous stirring for 18 hours. After cooling to RT, the mixture was concentrated in vacuo. 
N-(4-aminophenyl)-N'-propargylpiperazine (IX)
Compound VIII (4.2 g, 17.3 mmol) and SnCl 2 (18.4 g, 96.8 mmol) were taken up in EtOH (62 mL). The resulting reaction mixture was refluxed at 70°C under vigorous stirring for 9 hours. After cooling to RT, the pH was made slightly basic (pH 7-8) by slow addition of sat. NaHCO 3 . The alkaline solution was transferred to a separation funnel and the aqueous fraction was extracted thrice with EtOAc (60 mL). All EtOAc fractions were pooled, dried over Na 2 SO 4 and taken to dryness. The residue was purified by silica gel chromatography (MeOH/CH 2 Cl 2 , 6: 94 v/v) yielding the title compound (1.9 g, 8.9 mmol, 86.5%) as a beige amorphous solid. 144.3, 140.2, 118.6, 116.1, 78.8, 73.4, 52.0, 50.8, 46.8 3, 154.5, 150.6, 147.9, 135.9, 132.6, 123.3, 117.5, 114.6, 78.8, 73.5, 52.0, 50.0, 49.3, 47.0, 33.4, 25.8, 25 C resonances visible in the spectra could be achieved (see Table 5 ).
Since there is only one CH 3 group in molecule X, Me-25 can, with its integration value, easily be assigned to the singlet at 3.19 ppm. Starting from this singlet there are two HMBC correlations, one to a CH 2 at 54.8 ppm and one to a C q at 150.6 ppm, which is C-14. The CH 2 signal has a proton resonance at 4.76 ppm and is a singlet, thus it can be assigned to be H-13. It also shows a COSY correlation to both Me-25 and a signal in the aromatic region which can be assigned to H-9. Also, H-13 shows an HMBC correlation to a C q at 145.9 ppm, this is C-10. There is also a HMBC correlation visible from H-9 to a C q , which is thus tentatively assigned to C-6. From Me-25 and H-13 there is a COSY correlation to an aromatic triplet (in X) at 6.83 ppm, this however is a pseudo triplet from two doublets that are overlapping. The left doublet can be assigned to the two H-15 protons.
For DC010, there is no overlap and the doublet at 6.83 ppm is well resolved. From this resonance, a COSY correlation to a doublet at 7.71 ppm is visible, this is H-16. H-15 has an HMBC correlation to 121.1 ppm, which is assigned to C-17, and H-16 has an HMBC correlation to 150.6 ppm which was already assigned as C-14. H-16 additionally has a small HMBC to a C q at 166.0 ppm that is tentatively assigned to C-18. From H-16 there is a NOESY correlation to a broad resonance at 8.18 ppm that does not have an HSQC correlation and can therefore be assigned to the H-19 amine. From this position, a COSY correlation is visible to a resonance at 4.25 ppm, which is according to the HSQC a CH and can be assigned to H-20. From H-20 there are two COSY correlations to 2.04 and 1.9 ppm, looking at the integrations and the HSQC spectrum, the one at 2.04 and the right part of 1.9 ppm together can be assigned to the two protons H-21 (for 4a the multiplet at 1.9 ppm is not overlapping with another signal). From these resonances, a COSY correlation is visible towards 2.182 ppm, with HSQC and the integral value; this is assigned to be H-22. Both resonances from H-21 and H-22 have a NOESY correlation to the amine H-19. From H-22 there is also a NOESY correlation to a triplet at 7.88 ppm which has an integral of 1 and no HSQC correlation and can be assigned to the H-24 amine. From H-24 a COSY correlation to a quadruplet at 3.16 ppm is visible that has an HSQC correlation to a CH 2 and an integral value of two and can be assigned to H-α1. From this one, a COSY correlation to a triplet at 3.35 ppm with an HSQC correlation to a CH 2 is visible, that can be assigned to H-α2. From H-24, H-21 and H-α1 an HMBC correlation is visible towards a C q at 171.81 ppm, that can be assigned to C-23. From H-α2, HMBC correlations to 69.6 ppm are visible; these correlate to multiple CH 2 's between 3.4 and 3.55 ppm and are thus assigned to the CH 2 's β to δ. Another resonance at 3.82 ppm (triplet) also
shows an HMBC to these CH 2 carbons; this resonance is a CH 2 and can be assigned to H-ω1. And from this one, there is a COSY correlation to a triplet at 4.5 ppm that has a HSQC correlation to a CH 2 , which is H-ω2.
The H-1 and H-12 amines are present in the region 6.5-8 ppm; this is in agreement with the integrations, they can however not be distinguished. O 27 H is assigned at 12.29 ppm. In the most concentrated sample, DC010, a small HMBC correlation is visible from H-20 and H-21 to a quaternary carbon at 173.7 ppm; this is assigned to C-26. 
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NMR Assignment of the distinct part of conjugate X
The labelling scheme of the distinct part of X is depicted below. From the ω2 CH 2 protons in the PEG chain, there is an HMBC correlation to a CH at 124.1 ppm. With HSQC this is seen to correlate to a 1 H singlet at 7.98 ppm, this is H-r5. Another HMBC correlation to C-r5 comes from a CH 2 singlet at 3.60 ppm, this is H-r6. Starting from H-r6, two more HMBC correlations are seen, one to a C q at 143.4 ppm which is assigned to be C-r4 and one to a CH 2 at 52.14 ppm that has an HSQC correlation to 2.54 ppm and integrates for 4 protons, and can be assigned to the isochronous H-r8 and H-r12. From this position there is a COSY correlation to a signal at 3.01 ppm that integrates for 4 protons and can be assigned to the isochronous H-r9 and H-r11. From this last resonance, a NOESY correlation to both 6.8 ppm and 7.63 ppm is visible. The one at 6.8 ppm is a pseudo triplet, which is actually consisting out of two CH doublets that both integrated for 2 protons.
The doublet on the right can be assigned to H-r14. The other doublet at 7.64 ppm (on the left) can be assigned to H-r15. An HMBC correlation is visible from H-r14 to a C q at 134.4 ppm that is assigned to C-r16. Also from H-r15 an HMBC correlation is visible to a C q at 145.1 ppm that is assigned to C-r13. A NOESY correlation is visible from Hr15 to a NH at 8.5 ppm that is assigned to the H-r17 amine.
Because of the large amount of nitrogen atoms and quaternary carbons, assignment from this point onwards was difficult. A TOCSY correlation was found between 5 CH 2 resonances that integrated together for 10 protons and a CH resonance at 4.05 ppm, which is assigned to H-r28 (the resonance is however broadened and no HSQC correlation was found). Distinction between the 5 CH 2 signals to assign them to r29-33 is difficult and only done tentatively. A NOESY correlation is visible from H-r28 and the CH 2 at 1.33 ppm to a NH signal at 7.04 ppm that is assigned to the H-r27 amine.
H-r25 is only assigned tentatively by means of exclusion, there is only one singlet left in the aromatic region and this is therefore very likely to be H-r25. The remaining quaternary carbons C-22, C-21, C-20 and C-18 are not S26 assigned due to lack of HMBC correlations. Also the amine H-26 is not assigned. Nevertheless, the integrity of the chemical link between the PEG chain and the clicked moiety could be established without ambiguity. 
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Synthesis of the FK506 MFC
4-(trimethylsilylethynyl)phenol (XI)
To a solution of 4-iodophenol (2.2 g, 10 mmol) in triethylamine (30 mL) were added Pd(PPh 3 )Cl 2 (70 mg, 0.1 mmol, 1 mol%), CuI (19 mg, 0.1 mmol, 1 mol%) and trimethylsilylacetylene (2.8 mL, 20 mmol) and the solution was heated to 80°C under vigorous stirring. After 6 h, the reaction mixture was cooled to RT, filtered and concentrated 155.7, 133.7, 115.5, 115.3, 105.1, 92.6, 0 
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NMR analysis of the FK506 derivative 9
The spectra are quite complex, and a full assignment has not been attempted. Given that the synthesis of 9 starts out from commercially available FK506. A lot of resonances are apparent. The labeling scheme for 9 is presented hereafter. Continuing from the alkyne proton unit, an additional n JCH correlation involving a Cq and CH carbon at 113.61 respectively 133.19 ppm can be identified. These correspond to carbon 3 and 4 of the benzene-like moiety introduced on the FK506 basic structure. The associated proton shift of H4 is 7.38 ppm, and features a triplet multiplicity. The latter at first appears odd, since only a doublet is expected. A strong COSY correlation is visible to the aromatic proton centered at 6.88 ppm which therefore corresponds to proton 5, the second proton of the aromatic cycle. The latter signal shows a double doublet like structure, which is also not expected (Figure 2, left) . In the 1H spectrum, the bottom spectra represent a resolution enhanced version of the top spectra, obtained through Gaussian window multiplication.
Gaussian resolution enhancement of the 1D proton spectrum shows the presence of two equally intense doublets with overlapping lines, causing the apparent triplet in the regularly processed 1D proton spectrum. Also, the C spectrum, occurred frequently and that the chemical shift separation between both increased as one progressed towards the macrocyle. Based upon literature reports describing the assignment of FK506, we propose that this phenomenon is explained by the presence of cis-trans isomers around the tertiary amide bond, causing two stereoisomers in slow or no exchange.
ix For FK506 in CDCl 3 f.i. the cis-trans ratio comprises 2:1. FK506 was reported as insoluble in dmso-d6, thus there is no information on the expected cis-trans ratio in dmso. It would appear that the modification to the FK506 structure in 12 results in solubility in dmso-d6 and a 1:1 ratio of both stereoisomers. However, this needs confirmation via a complete conformational analysis of 12, which was not attempted here. Unless otherwise mentioned, chemical shifts reported hereafter generally correspond to the midpoint or only one of the closely spaced resonances in the proton and carbon spectra.
Both H4 and H5, are connected to a quaternary carbon at 158.85 ppm which represent the Cq at the foot of the alkoxy fragment, i.e. position 6. In the NOESY spectrum H5 shows strong nOe correlations to protons at 3.95 and 3.85 ppm. These two protons correlate to a single CH 2 type carbon at 65.37 ppm in the multiplicity edited HSQC,
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identifying the CH 2 at position 8. This assignment is confirmed by long range n JCH correlations to Cq(6) at 158.85 ppm. indicating that these should be considered as the same proton at position 10, but in separate isomers. This is conformed from the TOCSY and COSY. Finally, the -C(9)H2-C(10)H-fragment shows n JCH to the ketocarbonylregion, with two peaks at 209.3 and 210.24 ppm respectively, corresponding to C11. With this, the macrocycle of the FK506 structure has been reached.
In the HSQC, 4 CH peaks connecting to the sp 2 carbon region can be seen at ( Based upon the analysis, the identity of the modification to the FK506 basic structure could be unambiguously determined, supporting the structure of 9 as presented. 4.70 121.32 m (overlapped) * the subscripts 1 and 2 refer to the two different rotamers present in solution. The label was attributed based upon the relative position of the peaks (highest ppm first), not by assignment to a specific rotamer.
Conjugate 10
Azide 2a (47 mg, 63 μmol) is taken up in a mixture of TFA and CH 2 Cl 2 (1.5 mL, 1:1, v/v), stirred for 40 minutes at RT, taken to dryness and coevaporated twice with toluene. The residue is taken up in a mixture of water and tertbutanol (1 mL, 1:1, v/v) and alkyne 9 (30 mg, 33 μmol), CuSO 4 (35μl, 1.0M, 1.0 eq.) and ascorbic acid (165 μL, 
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Molecular biology: MASPIT assay, experimental procedures and results
The pCLL-eDHFR receptor-DHFR vector was cloned by transferring the E. coli DHFR insert from pSEL-eDHFR x into the pCLL backbone xi using SacI and NotI restriction sites. The pCLG-eDHFR receptor-DHFR plasmid was similarly produced by transferring the E. coli DHFR insert into the pCLG backbone. xii The empty prey construct pMG2 has been previously described. xiii The FKBP12 prey construct pMG2-FKBP12 was generated by amplifying the FKBP12 coding sequence and cloning it into the EcoRI and NotI restriction sites of pMG2. xiv The prey plasmids pMG1-EFHA1, pMG1-ESR1 and pMG1-TTK were created by Gateway transfer of the full size EFHA1 ORF, obtained as an entry clone in the hORFeome collection, xv into the Gateway compatible pMG1 prey destination vector as described earlier.
13
Cells were transfected using a standard calcium phosphate protocol as previously described. 13 In binary MASPIT assays, HEK293T cells were seeded in black tissue-culture treated 96-well plates at 10.000 cells/well in 100µl culture medium (DMEM supplemented with 10% foetal calf serum), and grown at 37°C, 8% CO 2 . Twenty-four hours later, cells were transfected with combinations of receptor-DHFR and prey constructs and the pXP2d2-rPAP1-luciferase reporter. Twenty-four hours after transfection, cells were either left unstimulated or treated with 100ng/ml leptin, with or without addition of MTX-FK506 fusion compound. Another 24h later, luciferase activity was assayed using the Luciferase Assay System kit (Promega).
Microtiterplates (384well) for array screening, containing dried mixtures of prey and pXP2d2-rPAP1-luciferase reporter plasmids together with transfection reagent and additional components, were prepared as described, providing quadruplicate wells for each prey. 13 The collection used in this report contained a subset of 1879 fulllength human ORF preys selected from the human ORFeome collection (Full list available in Supporting
Information Table 1 of reference 11). To screen the plates, HEK293T cells were first seeded in T175 flasks at a density of 7E6 cells/flask in 35ml culture medium. After 24h, cells were transfected with the pCLL-eDHFR plasmid.
Twenty-four hours after transfection, cells were detached and added to the array screening plates at 5.000 cells/well in 15µl medium. After 24h, duplicate wells were supplemented with 15µl MTX-FK506 containing medium (final concentration 1µM) or with 15µl medium containing MTX-FK506 and leptin (final concentration 1µM and 100ng/ml, respectively). Non-regiomeric MTX-FK506 conjugate was used in this experiment. Twentyfour hours after stimulation, luciferase activity was measured. Average values of the duplicate wells were normalized for the plate median value. Filters for data cleanup and to remove aspecifically binding preys were set as earlier described. 
